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7KHVHWZRFDWHJRULHVDUHWKHYHU\ILUVWWRROVLQWKHGHVLJQSURFHVVHYHQLQWKHSURFHVVRIWHDFKLQJDWXQLYHUVLWLHVDOWKRXJKZHGR
QRWSXWWKHRWKHUDVSHFWVRIDGHVLJQDZD\$VZHUHFDOOWKHREVHUYHGSDWWHUQVRIWRGD\JKRVWWRZQVDOORYHUWKHZRUOGVRPH
UHSHDWLQJPRPHQWVFDQEHIRXQGLQWKHXUEDQVWUXFWXUH6LQFHWKHPRGHUQDJHVELJGHYHORSPHQWVEXLOWLQDPDQQHURIJULGRU
IRUPHUDUP\VHWWOHPHQWVDUHOD\LQJLQWKHSRSXODU(XURSHDQDQGZRUOGFDSLWDOFLWLHV LQLQGXVWULDOWRZQVDQGFLW\GLVWULFWV LQ
SDUWLFXODUFRXQWULHV7KHVL]HRIXUEDQFHOOKDVJURZQWRDELJ]RQHLQWKHVDQGODWHUWKHSHUPHDEOHFLW\EORFNRIVPDOOHU
GLPHQVLRQVLVEHFRPLQJPRUHSRSXODU$VZHOODVWKHPRQRIXQFWLRQDORUVLQJOHXVHDUHDVDUHQDWXUDOO\VHOIWUDQVIRUPLQJLQWR
PL[HGXVHDUHDVVRPHFLWLHVDUHLPSOHPHQWLQJWKLVIDFWLQWRWKHLUPDVWHUSODQVVRPHGRQRW
:KDWVXVWDLQDELOLW\FDQEHH[SHFWHGIURPDFLW\RUGLVWULFWLIWKHVRFLDODQGHFRORJLFDOSDUWLVWDNHQIRULGHDODQGLIWKHSK\VLFDO
VWUXFWXUHLVVWXGLHGLQGHWDLO"&DQLWEHWKDWWKHMXVWVFDOHDQGLQWHQVLW\RIGLIIHUHQWDFWLYLWLHVZRXOGPDLQWDLQWKHOLIHLQFLWLHV"
,QWURGXFWLRQ
7RZQVDQGFLWLHVIRXQGHGLQFHUWDLQSHULRGIRUDFHUWDLQSXUSRVHSODQQHGFRPPXQLWLHVUHSUHVHQWDSKHQRPHQRQ
LQ FLYLOL]DWLRQV IRRWSULQW DOO DURXQG WKH ZRUOG )URP DUP\ VHWWOHPHQWV RI $QFLHQW 5RPH WKURXJK WK FHQWXU\
LQGXVWULDOFLWLHVPLQLQJFLWLHVLQIDUDZD\ODQGVRIWRGD\5XVVLD$PHULFDDQG$XVWUDOLDWRFRQWHPSRUDU\GHVFHQGDQWV
LQ&KLQDHFRFLWLHVÁRIYDVWGLPHQVLRQVDQGFDSDFLWLHV
$OWKRXJKHDFKFLW\FRQVLVWVRIFRPSOH[SDUWVPXWXDOO\FRQQHFWHGDQGIRUPDQLQGLYLGXDOOLYLQJV\VWHPVRPH
VLPLODULWLHVFDQEHIRXQGLQVLGHWKHVWUXFWXUH$FLW\FRUHXVXDOO\RUJDQLFDOO\JURZQZLWKQDUURZZU\VWUHHWVERUGHUHG
ZLWKKLVWRULFDOEXLOGLQJVRIKLJKTXDOLW\FODLPLQJDSHULRGRIFODVVLFDOSODQQLQJ&RORQLDOSODQQLQJDVVRFLDWHG
ZLWKFDSWXULQJQHZUHJLRQVEHDUVJUDQGPDQQHUVDQGJHVWXUHVRISDVWGD\V¶OHDGHUV6RFLDOLVWSHULRGRISODQQLQJLV
WKHRQHZLWKVLJQLILFDQWO\GLIIHUHQWSULQFLSOHVVWXGLHGIXUWKHULQWKLVSDSHUFKDUDFWHUL]HGE\ODUJHPRQRIXQFWLRQDO
DUHDVEXLOWLQDUHODWLYHO\VKRUWWLPHFRPSDUHGWRSUHYLRXVHUDV0LOOLRQVRISHRSOHOLYLQJDQGEURXJKWWROLYHLQVWURQJ
HUD RI XUEDQL]DWLRQ VWDUWLQJ LQ WKH WK FHQWXU\ DUH ZLWQHVVHV WR WKH ZHDNQHVVHV DQG WKUHDGV RI VLPSOLILHG DQG
XQDUWLFXODWHG SODQQLQJ SURFHVV ZLWK LQDSSURSULDWH  QRQKXPDQ VFDOH DQG WRROV:H DUH QRZ HQWHULQJ WKH HUD RI
FRPSUHKHQVLYHSODQQLQJ7KLVSDSHUEULQJVWKHIRUHPRVWXUEDQWRROVXUEDQFHOOEORFNLWVVL]HDQGIXQFWLRQEDFN
7KHSDSHUDOVRWULHVWRWDNHDFORVHUORRNDWZKDWDUHWKHVXVWDLQDEOHFLWLHVRIWRGD\OLNH

3ULPDU\KHDGLQJV
2.1. Urban tools 
%DVLFXUEDQWRROVXUEDQFHOOEORFNZLWKLWVLQKHUHQWDQGHYHUFKDQJLQJVL]HDQGXVHIXQFWLRQZLOOEHDQDO\]HG
KHUH,WLVWDNHQIRUDVWUXFWXUDOSDUWLFOHIRUFRPSRVLQJWKHPDVWHUSODQRUJHQHUDOSODQRUGHYHORSPHQWSODQ7KH
HOHPHQWKDVEHHQFKDQJLQJWKURXJKRXWWKHKLVWRU\DIIHFWHGE\HDFKHUDDQGSROLWLFDOVLWXDWLRQ$Q\ZD\LWSRVVHVVHV
LWVLQKHUHQWDWWULEXWHVVL]HDQGXVH,QWKHFRQWH[WRI*HKO
VSULQFLSDOUXOHRIDPDQZHGRQRWWU\WRILQGDQLGHDO
YDOXHVEXWWRJHWDVFORVHDVSRVVLEOHVWDUWLQJWKHUHVHDUFKDQGUHOHDVLQJILUVWSDUWLDOUHVXOWVKHUH
,WLVH[SHFWHGWKDWDSSURDFKHVWRZDUGVPDVWHUSODQVDUHGLIIHUHQWDOORYHUWKHZRUOG+RZHYHUVRPHUHSHDWLQJLGHDV
FDQEHGHWHFWHGVWDUWLQJZLWKWKHDFFHVVLELOLW\RIGRFXPHQWV$PRQJWRSLFVRIVXVWDLQDEOHXUEDQGHVLJQDQGSODQQLQJ
QRQHRIWKHVHVKRXOGEHIRUJRWWHQFODVVLFDOHQYLURQPHQWDOLPSDFWHFRORJ\VRFLDODVSHFWVIRUPLQJFRPPXQLWLHV
DQGQHLJKERXUKRRGVZDONDELOLW\DQGELF\FOHWUDQVSRUWSXEOLFWUDQVSRUWDQGVWDWLRQDU\SDUNLQJDUHDV*+*ÁÁDQG&2


SODQQHGFDUHIXOO\DFFRUGLQJWRSURJUDPDQGWDUJHWVRQIRUPHUO\XQGHYHORSHGDUHDDQRSSRVLWHWRRUJDQLFDOO\QDWXUDOO\JURZQVHWWOHPHQWV
W\SLFDOO\PHGLHYDOWRZQV
ÁPRVWUHFHQWVKLIWLQSDUDGLJPRIXUEDQSODQQLQJHPHUJLQJLQJUHDWPHJDFLWLHVRIWRGD\WRPRUURZLQ&KLQD7DLKX1HZ7RZQ&RQVWUXFWLRQ
+HDGTXDUWHUV
)RXUHOHPHQWDU\SHULRGVRISODQQLQJDSSURDFKHVFODVVLFDOFRORQLDOVRFLDOLVWFRPSUHKHQVLYHLVFORVHUGHVFULEHG813RSXODWLRQ'LYLVLRQ

DKXPDQZLWKKLVVWDEOHFKDUDFWHULVWLFVWKDWGRQRWFKDQJHLQWLPHQRUHYHQLQWKHVWFHQWXU\>@
VRPH FRXQWULHV ORFN WKHLU GRZQORDGDEOH GRFXPHQWV RI WKH FLW\ZHESDJHVZKR NQRZVZK\ XVHU LQWHUIDFH TXDOLW\ DQG RSHQQHVV GLIIHUV LQ
XQEHOLHYDEOHZD\V
ÁÁ*+*VWDQGVIRU*UHHQKRXVH*DVHPLVVLRQVFLW\GHVFULSWLYHIDFWRUUHIHUULQJWRDFLW\VUROHLQFRQWHPSRUDU\HFRORJLFDOWRSLFRIULVLQJDYHUDJH
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HPLVVLRQVOLPLWVZDWHUWUHDWPHQWDQGUDLQZDWHUUHXVHPDWHULDOEDVHRIGHYHORSHGDUHDVVRFLDOKRXVLQJDQGKRXVLQJ
SROLF\ PDLQWDLQLQJ LGHQWLW\ WRXULVP DQG RWKHUV SURFHVVXDO FRRSHUDWLRQ DQG SXEOLFSULYDWH SDUWQHUVKLSV IRU
GHYHORSPHQWVWLPHSKDVLQJSDUWLFLSDWLRQZLWKSXEOLFLQWHUQDWLRQDOFRRSHUDWLRQDQGILQDQFLDOVXSSRUWDUFKLWHFWXUDO
DQGXUEDQGHVLJQFRPSHWLWLRQV

2.2. Mixed use 
7\SLFDOODQGXVHSODQRUPDVWHUSODQIRUDFLW\GLVWULFWRUUHGHYHORSHG]RQHQHLJKERXUKRRGFRQVLVWVRIFRORXUHG
SRO\JRQV LQ WZRGLPHQVLRQDO PDS &RORXUV UHSUHVHQW IXQFWLRQV UHVLGHQWLDO PL[HGXVH FRPPHUFLDO LQVWLWXWLRQDO
VRPHWLPHVHPSOR\PHQWFXOWXUHKHDOWKVSRUWVDQGOHLVXUHSDUNVDQGJDUGHQVJUHHQHU\RIRWKHUXVHZDUHKRXVHV
DQGLQGXVWU\DJULFXOWXUHQDWXUDOFRXQWU\VLGHZLWKGLIIHUHQWSURWHFWLRQOHYHOV:KDWLVLQWHUHVWLQJDERXWWKHPL[HG
XVHLVZKDWGRHVLWFRQVLVWRI:KDWKDVEURXJKWXVWRGLJGHHSHULQWRWKHLQWHQVLW\RIPL[LQJIXQFWLRQVXUEDQDFWLYLWLHV
LVWKHSKHQRPHQRQRIVRFLDOLVWFLWLHVDQGJKRVWWRZQV$OWKRXJKWKHUHLVQRGLUHFWOLQNEHWZHHQWKHVHWZRWRSLFV
WKHUHDUHOLQNDJHVVKRZLQJVRPHPXWXDOLQIOXHQFHV
%\HVWDEOLVKLQJDQDUHDRIPL[HGXVHDWLPHFRPSOH[LW\RISUHVHQWOLIHPD\EHH[SHFWHG,QJHQHUDODVLPSOHGDLO\
URXWLQHLQWKHOLIHRIDFLW\UHVLGHQWZKRYLVLWVDVFKRRORUJRHVWRMRERUKLVRZQEXVLQHVVSODFHGHOVHZKHUHLQWKH
WRZQGXULQJWKHGD\DQGFRPHVEDFNKRPHLQWKHDIWHUQRRQRUHYHQLQJLVXVHG3XWLQPRUHVLPSOHZD\EXLOGLQJZLWK
VLQJOHXVHUHVLGHQFHVRIILFHVLQGXVWU\FRPPHUFHDUHHPSW\KDOIDGD\:KHUHDVSODFHVFRPELQLQJKRXVLQJDQG
SXEOLFXUEDQDFWLYLW\DUHOLYHO\DOOWKHGD\ORQJLQWKHJURXQGIORRUDQGDWVWUHHWOHYHODWOHDVW
2IFRXUVHLWFDQQRWEHVWDWHGWKDWPDNLQJWKHJURXQGIORRUSXEOLFDQGILOOLQJWKHZKROHFLW\PDSZLWKRQHPL[HG
FRORXUZRXOGKHDODOOWKHSUREOHPV$PRUHGHWDLOHGUHVHDUFKLQWKHSODFHXVLQJZKHUHDOOWKHVRFLDOOD\HUVDQGJURXSV
ZRXOGEHWDNHQLQWRFRQVLGHUDWLRQDQGDOVRWKHSHUFHQWDJHRIWKHPZRXOGUHSUHVHQWLWVLPSRUWDQFHVKRXOGEHGRQH
7R JLYH D UHDOLVWLF YLHZ RYHU WKH DFWLYLWLHV D FLWL]HQU\ SURILOHZRXOG LQFOXGH WKH IROORZLQJ JURXSVZRPHQZLWK
FKLOGUHQSXSLOVDQGVWXGHQWVHPSOR\HHVEXVLQHVVPHQHPSOR\HUVDQGLQGLYLGXDOEXVLQHVVPHQWKHHOGHUO\UHWLUHGWKH
GLVDEOHGWKHXQHPSOR\HG

2.3. Case studies 
8UEDQGHVLJQRIZRUOGPHWURSROLVHVFDQEHVWXGLHGDWVHYHUDOOHYHOVQHLJKERXUKRRGDUHDOHVVWKDQKD
GLVWULFWKDFLW\PRUHWKDQKD7KLVVFDOHLVXVHGRQO\WRGHVFULEHH[DPSOHVRIFLWLHV
VKRZQLQKHUH(DFKFRXQWU\KDVLWVRZQGHILQLWLRQVDQGUXOHVIRUFUHDWLQJSODQVDIIHFWHGE\WKHDUHDRIFRXQWU\LWVHOI
E\WKHGHQVLW\RISRSXODWLRQRIFRXQWU\DQGE\W\SLFDOVL]HRIFLWLHV
:KHQZRUNLQJZLWKWKHVHPDVWHUDQGGHYHORSPHQWSODQVVXEPLWWHGPRVWO\E\WKHFLW\PXQLFLSDOLWLHVLWKDVWREH
VWDWHGZKDWZLOOWKHEDVLFWRROVEH$QHOHPHQWXQLWRIGLIIHUHQWVL]HVDQGSURSRUWLRQVKDVDQH[WUDDWWULEXWHDFRORXU
GHILQLQJWKHDFWLYLWLHVLQVLGHWKHDUHD7KHVL]HYDULHVIURPPHWHUVWRFLUFDPHWHUV(OHPHQWVDUHFRQQHFWHG
GLUHFWO\RUGLYLGHGE\FRPPXQLFDWLRQOLQHVVWUHHWUDLOZD\HWFRUE\XQGHYHORSHGDUHDJUHHQRUDJULFXOWXUDODUHDV
WUDQVSRUWDVVRFLDWHGDUHDV$PDVWHUSODQLVDPDSFRQVLVWLQJRIGHYHORSHGDQGXQGHYHORSHGDUHDVDQGVXEDUHDVWKDW
FDQKDYHVLQJOHXVHRUPL[HGXVHGHVLJQDWLRQ$QDGYDQFHGDQGVLPSOLILHGODQGXVHSODQRIDFLW\LVJLYHQIRUHDFK
FLW\ZKHUHDYLHZHUUHDOLVHVKRZELJSRUWLRQRIWKHXUEDQVWUXFWXUHLVPDGHXSRIGZHOOLQJDQGSXEOLFDFWLYLWLHVDQG


HDUWKWHPSHUDWXUH>@
DQRWKHUILJXUHVXVHGWRGHVFULEHWKHFLW\PD\EHRIQRGDORUOLQHDUFKDUDFWHUOLPLWHGDQGUHVWULFWHGDUHDVSRLQWVRIWHFKQLFDOLQIUDVWUXFWXUH
LVROLQHVRIDLUSRUWVKHOLSRUWVEURDGFDVWLQJWRZHUVDOORIWKHVHZLOOQRWEHUHJDUGHGIRUSXUSRVHRIWKLVSDSHU
6RFLDOLVWWRZQVDQGFLWLHVZHUHSODQQHGLQDJUHDWPDQQHURIIRUPHUGRFXPHQWV>@FRPELQHGZLWKDUWLILFLDOO\VXSSRUWHGVWDWHHFRQRPLFVWKDW
ORVWLWVVWDELOLW\LQWKHWLPHVRIRSHQPDUNHW/DWHUKXQGUHGVRIWRZQVDQGFLW\SDUWVJRWFORVHGEHFDXVHRIWKHFULVLVEDQNUXSWF\SHRSOHPRYHRXW
DQGRWKHUFRQVHTXHQFHVLQWKHEXVLQHVV
JKRVWWRZQLVDWHUPGHVFULELQJDEDQGRQHGWRWDOO\RUSDUWLDOO\XUEDQVHWWOHPHQW0RVWKDYHEHHQIRXQGHGIRURQHGRPLQDQWSXUSRVHPLQLQJ
DUP\VWDQGLQGXVWULDOJURXQGJRYHUQPHQWVHDWHWFZKHUHWKHOLIHKDVLQPDMRULW\FRPHWRDQHQGLWLVQRORQJHUDEOHWRUHIUHVKLWVHOILQWRD
OLYHO\FRQGLWLRQZLWKLQWKHIUDPHRIFRQWHPSRUDU\EXVLQHVVDQGFLW\OLIHGDWDEDVHVYLDKWWSVHQZLNLSHGLDRUJZLNL*KRVWBWRZQ
ZLNLPDSLDFRPXUEDQJKRVWPHGLDFRPDEDQGRQHGDUHDFRPKWWSVHQZLNLSHGLDRUJZLNL/LVWBRIBSODQQHGBFLWLHV
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WKXVDFKLHYLQJDKLJKHUWLPHFRPSOH[LW\

2.3.1. Neighbourhood level in Hammarby, Sjöstad, Sweden 
+DPPDUE\SURMHFWVWDUWHGLQDQGLWLVDUHJHQHUDWHGEURZQILHOGZLWKLQQHUVXEQHLJKERXUKRRGVZLWKWKHLU
RZQGHWDLOHG'HVLJQ&RGHV$UHDRIKDZDVSURMHFWHG WREHFRPHDKRPHIRUSHRSOH+HUHKRXVLQJ
EXLOGLQJVDUHH[SHFWHGWRKDYHDSXEOLFJURXQGIORRU>@$FFRUGLQJWRORFDOSODQEDVLFEXLOGLQJEORFNKDVGLPHQVLRQV
RI[PRIEXLOWDUHDKDVSXEOLFILUVWIORRUZLWKVHUYLFHVDQGRWKHUDFFHVVLEOHXUEDQDFWLYLWLHV6SHFLILFDOO\
WKLVPDVWHUSODQGRHVQRWXVHRQHFRORXUIRUPL[HGXVHEXWVWUHHWVDQGVTXDUHVWKDWDUHWREHERUGHUHGE\SXEOLFJURXQG
IORRUDUHPDUNHGZLWKH[WUDFRORXUHGVWULSH)LJ

)LJ+DPPDUE\ODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH
2.3.2. Neighbourhood level in Cork, United Kingdom 
&RPSDUHGWRSUHYLRXVRQHWKHPDVWHUSODQIRUUHGHYHORSLQJDQDUHDLQWKHFLW\RI&RUN8.FRQVLVWVRIEXLOGLQJV
RI FHUWDLQ VKDSHV DQGYROXPHV ,WZDV FUHDWHG LQ LW DOVRXVHV DERUGHUOLQH WR VKRZZKHUH WKH SXEOLF OLIH LV
FRQFHQWUDWHGDQGFRPELQHGZLWKKRXVLQJRQWKHXSSHUIORRUV7KHEXLOGLQJEORFNLVW\SLFDOO\RIPZLGHWRP
ORQJZLWKVTXDUHDQGUHFWDQJXODUSURSRUWLRQVWRRRIDUHDLVGHVLJQDWHGZLWKPL[HGXVH>@)LJ

)LJ&RUNODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH

2.3.3. District level in Tangshan Caofeidian, China 
&DRIHLGLDQLVDIXWXUH(FRFLW\GLVWULFWRINPðZKHUHSHRSOHIURPQHDUE\VPRJFRQWDPLQDWHGDUHDVVKRXOG
PRYHWRGHVLJQHGLQE\6ZHFRFRPSDQ\,QFOXGLQJHFRORJLFDODQGVRFLDOO\ILQDQFLDOO\VXVWDLQDEOHWDFWLFVLWV
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PDVWHUSODQZRUNVZLWKDQXUEDQFHOORIVL]H[P,QWKHPDSZHFDQVHHWKDWRIEXLOGLQJVLVSODQQHGWR
EHDPL[WXUHRIGZHOOLQJDQGVRPHSXEOLFDFWLYLWLHV>@7KHSODQVD\VWKHWDUJHWVFRSHRIPL[HGXVHZLOOUHSUHVHQW
LQIXWXUH)LJ


)LJ&DRIHLGLDQODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH

2.3.4. District level in Tianjin, China 
7LDQMLQLVDQRWKHU(FRFLW\RINPðGHVLJQHGIRULQKDELWDQWVEDVHGRQWKHPDVWHUSODQIURP
$XWKRUVRIWKHPDVWHUSODQXVHDQHFRFHOO`P[P_WKDWDUHGLYLGHGDQGGHILQHGE\URDGVLQVLGHWKHFHOO
HYHU\WKLQJLVDFFHVVLEOHZLWKLQDZDONLQJGLVWDQFH>@(YHQZRUNSODFHVDUHSURPRWHGWREHSODFHGZLWKLQ
HDFKEORFNVRWKDWQXPEHURIGDLO\URXWHVWRZRUNFDQEHGHFUHDVHGRIEXLOWDUHDLVXQGHUVWRRGDVPL[HGXVH
)LJ


)LJ7LDQMLQODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH
2.3.5. City level in Bratislava, Slovakia 
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7KHFDSLWDORI6ORYDNLDLVDVSHFLILFH[DPSOHRIDSRVWVRFLDOLVWFRXQWU\ZKHUHWKHFLW\SODQQLQJSURFHVVKDVDORW
WRFDWFKXSZLWKFKDSWHUVRIVXVWDLQDELOLW\7KHFXUUHQWO\UHOHYDQWODQGXVHSODQZDVFUHDWHGLQ,WZRUNVZLWKD
W\SHRIPL[HGXVHFRPELQLQJKRXVLQJDQGVHUYLFHVWKHVFRSHRIWKLVIXQFWLRQRQWKHZKROHFLW\LVRQO\>@
,WPXVWEHVWDWHGWKDWFLW\SODQQLQJVLQFHVEHDUVIHDWXUHVIURPWKH]RQLQJSULQFLSOHVRIPHQWLRQHGFKDUWHULQ
WKHV)LJ

)LJ%UDWLVODYDODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH
2.3.6. City level in Montréal, Canada 

([FHOOHQWDFFHVVLELOLW\DQGRULHQWDWLRQLVDFKLHYHGLQWKHSODQQLQJSULQFLSOHVDQGGRFXPHQWDWLRQRIFLW\RI
0RQWUpDO>@(YHU\SDUWRIFLW\KDVLWVRZQGHWDLOHGSODQQLQJGRFXPHQWEXWWKHPDVWHUSODQLVFOHDUWRR
+RZHYHUWKHSODQIURPLQGLFDWHVRQO\RIPL[HGXVHDUHDV)LJ


)LJ0RQWUpDOODQGXVHEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH

2.3.7. City level in Aberdeen, Scotland, United Kingdom 
$EHUGHHQGHYHORSPHQWSODQZDVVXEPLWWHGLQDQGGHVFULEHVWKHKRXVLQJODQGDVDSODFHZKHUHLILQFHQWUDO
SDUWVLWVKRXOGKDYHDSXEOLFIDoDGH0RUHRYHUWKHODQGUHOHDVHGLQIXWXUHLVH[SHFWHGWREHILOOHGZLWKPL[HGXVH
>@,IZHORRNDWWKHUHVLGHQWLDODUHDDVDPRQRIXQFWLRQDORQO\RIGHYHORSHGFLW\ODQGZRXOGEHPL[HGXVH
EXWLIWKHSROLF\RQSXEOLFDFWLYLWLHVZLWKLQWKHUHVLGHQWLDODUHDZDVVWULFWDQGQRWRQO\RSWLRQDORUUHFRPPHQGHG
WKHPL[XVHZRXOGPDNHWKRVHRIWKHGHYHORSHGFLW\ODQG)LJDE
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

)LJD$EHUGHHQODQGXVHDOWE$EHUGHHQODQGXVHDOWEODFNUHSUHVHQWVDUHDVZLWKGHVLJQDWHGPL[HGXVH
5HVXOWVDQG'LVFXVVLRQV
,QIROORZLQJDQDO\]HGFLWLHVFHOOVRIVL]HIURPWRPZHUHIRXQG+RXVLQJLQVRPHFLWLHVLVDSXUH
IXQFWLRQZKHUHDVLQRWKHUVHWWOHPHQWVLWLVWDNHQREYLRXVO\DVDFRPELQDWLRQRISXEOLFILUVWIORRU)LJXUHVZLWKPDSV
DQG7DEOHEHORZVKRZVWKHDPRXQWRIPL[HGXVHDUHD
$OWKRXJKQRLGHDOVL]HDQGW\SHRIXUEDQFHOOEORFNPD\H[LVWWKHWDEOHRIDQDO\]HGDUHDVJLYHVDGHWDLOHG
LQIRUPDWLRQDERXWWKHLGHDZLWKLQWKHIUDPHRIFHUWDLQFLW\VWUXFWXUHV7KHUHVHDUFKZLOOEHIXUWKHUFRQFHUQHGZLWK
EDVLFXQLWWKDWSHUIRUPVLQVLGHWKHXUEDQV\VWHPWKHEHVWLWFDQ7KLVZLOOSURYLGHLQIRUPDWLRQRQWKHSK\VLFDO
SHUPHDELOLW\RIEXLOWHQYLURQPHQWDQGRQGLVVROXWLRQRIDFWLYLWLHVRIFLWL]HQV,WLVDOVRFOHDUWKDWELJJHUGDWDEDVHRQ
WKLVSDUWLFXODUTXHVWLRQZLOOQHHGWREHGRQHXQGHUWKHSULQFLSOHRIVFDOHOHYHOHJFLWLHVGLVWULFWVRIVLPLODUDUHDV
QHLJKERXUKRRGVDQG]RQHVRIVLPLODUVL]HV$QRWKHUSUREOHPPD\HPHUJHWKHSK\VLFDOGHILQLWLRQRIDEORFN
XVXDOO\GHILQHGE\YHKLFXODUVWUHHWV

7DEOH6XPPDU\RIXUEDQIDFWVDQGILQGLQJV
&LW\ &RXQWU\ <HDUVRIGHVLJQ /HYHO ,QKDELWDQWV $UHDZKROH %XLOWXS &HOOVL]H
     >KD@ 0L[HG 0RQR >P@
+DPPDUE\6M|VWDG 6ZHGHQ  =RQH     
&RUN(QJODQG 8.  =RQH     
7DQJVKDQ&DRIHLGLDQ &KLQD  'LVWULFW     
7LDQMLQ &KLQD  'LVWULFW     
%UDWLVODYD 6ORYDNLD  &LW\     
0RQWUpDO &DQDGD  &LW\     
$EHUGHHQ6FRWODQG 8.  FLW\     
&RQFOXVLRQV
7KLVSDSHUJLYHVWZRGLIIHUHQWNLQGVRIYLHZDWXUEDQVWUXFWXUH7KHILUVWWUDGLWLRQDOSURYLGHVDYLHZHUZLWK
LQIRUPDWLRQDERXWWKHSK\VLFDOVXEVWDQFHDQGLWVLQQHUOLIH:KDWLVKDSSHQLQJLQVLGHWKHEXLOGLQJEORFNDQGLQLWV
FORVHVXUURXQGLQJVLQDFRQYHQWLRQDOZD\0RVWO\GHVFULEHGLQPDSVDQGSODQVDVUHVLGHQWLDODUHDSURGXFWLRQ
DUHDFRPPHUFLDODQGUHFUHDWLRQDODQGVRRQ2IWHQWKLVFDQEHGHGXFWHGIURPWKHVL]HDQGVKDSHRIWKHEXLOGLQJ
VHWRIEXLOGLQJVVXFKDVVSRUWVVWDGLXPRSHUDKRXVHHWF7KHRWKHUYLHZGHVFULEHVFRPELQDWLRQDQG
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FRPPXQLFDWLRQEHWZHHQWKRVHEDVLFHOHPHQWV$GMXVWHGSODQVRIFLWLHVDQGDUHDVEHDUWKHLQIRUPDWLRQDERXWVL]HDQG
SODFHPHQWRIWKHPL[HGXVHEORFNRIGHYHORSPHQW
7U\LQJWRSUHGLFWWKHIXWXUHRIVXVWDLQDEOHFLWLHVWDFWLFVDQGYDULHGWRROVDUHEHLQJLPSOHPHQWHGLQFRXQWULHV
SROLFLHV,QDOOILHOGVRIKXPDQDFWLYLWLHVDGYLFHVDQGSULQFLSOHVZLWKPHWKRGVDUHEHLQJGHWHFWHGDQGJURXSHGZLWK
WKHILQDOJRDODIXVLRQRIHFRORJ\HFRQRP\DQGVRFLRORJ\,QGLFDWRUVLQVXEWRSLFVVXFKDVJDVHPLVVLRQVRI
EXLOGLQJVFLWLHVIDFWRULHVFRXQWULHVQDWXUDODQGUHQHZDEOHUHVRXUFHVVRFLDODIIDLUVSXEOLFSDUWLFLSDWLRQDQG
FLWL]HQVHQJDJHPHQWFXOWXUHRQDOOOHYHOVDQGWKHLGHQWLW\NHSWLQWLPHVRISRVW"JOREDOL]DWLRQHUD+RZHYHUWKH
JUHDWPL[WXUHRIDOOWKHVHLQGH[HVQXPEHUVDQGSROLFLHVLWLVEHFRPLQJPRUHDQGPRUHFRPSOLFDWHGV\VWHP
5HVHDUFKRQSK\VLFDOVWUXFWXUHRIKXPDQVHWWOHPHQWVZRUNVZLWKPDQ\FRQFUHWHIRUPVRIXUEDQSDWWHUQWKDWLV
EHLQJFDUYHGRQWRWKH(DUWKVVXUIDFH$UHSURIHVVLRQDOVFRRSHUDWLQJZLWKSXEOLFDQGSULYDWHVHFWRUDEOHWRUHFRYHU
H[LVWLQJFLWLHVZHQRZLQKDELW"$OOLQDUDWLRQDODQGQDWXUDOPDQQHUDWWKHVDPHWLPHWRROVDQGSULQFLSOHVKDYHWREH
WDNHQLQWRDFWLRQZLWKFULWLFVLQUHSHDWHGF\FOHVWKDWFRUUHODWHZLWKG\QDPLFVRIFLYLOL]DWLRQ
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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@ DFFHVV

>@)ROHWWD1 +DPPDUE\ 6M|VWDGVWRFNKROP 6ZHGHQ KDPPDUE\VM|VWDG VLWH IDFWV ,'73(XURSH  SDJHV >KWWSV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>@,&/(,7LDQMLQ(FR&LW\&KLQD$ELODWHUDOLQVWLWXWLRQDO1(;86IRUFXWWLQJHGJHVXVWDLQDEOHPHWURSROLWDQGHYHORSPHQW&KLQDS
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>@0DVWHU3ODQ&DUWH/DQGXVHGHVLJQDWLRQ0RQWUpDO
 >KWWSYLOOHPRQWUHDOTFFDSRUWDOSDJH"BSDJHLG 	BGDG SRUWDO	BVFKHPD 3257$/@DFFHVV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